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5 Field of the Invention 

This invention relates generally to centrifugal pellet dryers. 

Background of the Present Invention 

Raw plastics manufacturers produce a liquid product that is extruded in a tubular form 
from an extruder. The product is extruded under water and then cut into small pieces, tending 
10 to form generally spherically shaped particles or beads as it cools. This plastic bead/water 
slurry is then transported to a dryer to remove the water from the plastic product so that the 
product can be shipped to other manufacturers to manufacture useful products. 

Before shipment, the raw plastic product must be dried. This has been accomplished 
in the past with the use of centrifugal dryers. Such dryers are known in the art. Typically 
15 such dryers force water from the product by striking the water-laden product against a screen, 
forcing the water through the screen and into a water collection space, thus allowing gravity 
to drive the water downwardly into a water basket and out of the dryer system through a drain 
pipe. 

These known systems, however, may include a "dried" product that may have an 
20 unacceptable level moisture at the end of the process and require further drying to meet the 
requisite specification. This is due to a significant amount of spray in the water removal 
space which may result in some water being reintroduced into the product and an increase in 
the humidity level of the internal dryer air. In general, the known dryer is relatively 
inefficient and, as a result, has a capacity which may be greatly improved. An improved 
25 centrifugal dryer is needed to increase both the drying efficiency and drying capacity. 
The present invention accomplishes these goals. 

Summary of the Invention 

An improved centrifugal pellet dryer that employs forced air in the direction opposite 
that of the pellet travel through the dryer. The air may be preheated depending on the 



particular product. The resulting airstream reduces water spray and lowers the humidity level 
of the air in the dryer system. The airstream exits the dryer at or below the bottommost level 
of the rotor, thus providing increased exposure to the airflow. The result is enhanced drying 
effectiveness and increased dryer capacity. 

An object and advantage of the invention is to provide a centrifugal pellet dryer with 
increased drying efficiency, effectiveness and capacity. 

Another object and advantage of the invention is to provide a centrifugal pellet dryer 
that reduces the waterspray within the dryer and lowers the humidity level in the dryer. 

Another obj ect and advantage of the invention is to introduce either ambient or 
preheated forced dry air into the dryer system to enhance the dryer's effectiveness. 

Yet another object and advantage of the invention is to provide exposure of the 
product to the dry forced air for as long a period as possible to enhance the dryer's 
effectiveness. 

The foregoing objects and advantages of the invention will become apparent to those 
skilled in the art when the following detailed description of the invention is read in 
conjunction with the accompanying drawings and claims. Throughout the drawings, like 
numerals refer to similar or identical parts. 

Brief Description of the Drawings 

Figure 1 is a perspective view of the improved centrifugal pellet dryer. 

Figure 2 is a broken away view of the improved centrifugal pellet dryer. 

Detailed Description of the Invention 

With reference to the accompanying Figure, which provides one embodiment of the 
invention, there is provided an improved centrifugal pellet dryer with increased drying 
effectiveness, efficiency and capacity. 

A centrifugal dryer in accord with the present invention 1 0 is shown in Figures 1 and 
2. Dryer 10 includes a reservoir section 12, a dryer section 14, and a motor section 16. A 
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product slurry 15, such as a plastic bead or sphere/water mixture, is introduced into the dryer 
10 by means of an inlet pipe 18. As best illustrated in Figure 2, inlet pipe 18 introduces the 
product slurry into the center of the dryer section 14 and along the axis of rotation of the rotor 
46. The center inlet for the slurry 15 provides additional suction and capacity, making the 
operation of the motor more efficient and providing a more efficient initial water discharge 
from the product. Dried product 19 is removed from the dryer 10 through a product 
discharge chute 20 while water removed from the dried product 19 is removed from the 
reservoir section 12 through a water outlet pipe 22. 

It will be observed in Figure 2 that the reservoir section 12 comprises a reservoir tank 
24 for holding, at least temporarily, water 26 removed from the product during the drying 
process. The water 26 may be removed from the tank 24 through the water discharge pipe 
22 and recycled for further use in the product slurry or cleaned as necessary and discharged 
back into the available sewage system. Tank 24 may include a sloped bottom 27 to facilitate 
removal of water or other materials from the tank as necessary. The air trap baffle 28, 
attached to the side wall 30 of the reservoir tank 24 extends vertically downward to at least 
the bottom portion 29 of the water outlet pipe 22. 

It will be further observed that the slurry inlet pipe 18 enters reservoir tank 24 through 
the side wall 30 thereof into the interior of the tank 24. The inlet pipe 1 8 then bends 
upwardly at an angle of approximately 90° as shown. The inlet pipe 18 is in fluid 
communication with the dryer section 14. 

A moist air discharge port 3 1 exits the reservoir tank 24 through the side wall 30 
thereof. Figure 2 illustrates the use of a moist air discharge pipe 35 to further direct the moist 
air 49 out of the water recovery tank 24. A fan 32 placed on the moist air discharge pipe 35 
may be used to enhance the moist air flow. A moist air discharge baffle 33 is shown disposed 
and fixedly attached near the point where the moist air discharge pipe 3 1 exists the reservoir 



tank 24. The moist air discharge baffle 33 directs liquid water spray away from the moist air 
discharge port. 

The basic structure of the reservoir section 12 having been described, the dryer 
section 14 will now be discussed. It will be observed that the dryer section 14 comprises a 
cylindrically configured canister 34, the canister having a lower end 13, a perforated bottom 
pan 36 disposed at the lower end of the canister 13, with water discharge holes interspersed 
therethrough, an inwardly disposed perforated screen 37, and a product discharge housing 38. 
The inner surface 40 of the canister 34 and the outer surface 42 of the screen 37 are spaced 
apart to define a tubular shaped volume 44. The canister 34 and the screen 37 each define a 
longitudinal axis, the axes thereof being substantially co-linear. As will be discussed in 
greater detail below, the perforated surface bottom pan 36 forms a floor beneath the tubular 
volume space 44 at the bottommost end of the dryer canister 34 to allow water released from 
the material to flow downwardly and into the water recovery tank. The dryer section 14 may 
be hingedly attached to the reservoir tank 24 of the reservoir section 12 by hinges 1 1 as 
illustrated in Figure 1. The hinged connection allows the dryer section 14 to be hingedly 
rotated away from the reservoir section for ease of cleaning and other maintenance. 

A rotor 46 defining an axis of rotation is suspended within the interior of the 
perforated screen 37. Rotor 46 comprises an elongate, tubular shaped rotor pipe 48, the rotor 
having an axis substantially co-linear with the screen 37. A plurality of rows of blades 50 are 
fixedly attached to the rotor pipe 48 in a known manner, such as by welding. A plurality of 
kickers 52 extend the length of the rotor pipe 48. The rotor 46 has a lower end 54. 

The upper end of the dryer section 14 and the motor section 16 will be described. A 
product discharge housing 38 is attached in a known manner, such as welding, to the 
uppermost end of the dryer canister 34 as illustrated in Figure 1 . The product discharge 
housing 38, together with the top portion of the dryer canister 34 define a volume 39 into 
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5 which the upper end of the rotor 46 extends. The uppermost end of the rotor pipe 48 is 

attached to a rotor top plate not shown in the Figures by any known manner such as welding 
or bolting. A plurality of scraper blades also not shown are attached thereto to assist in 
urging the dried product into the product discharge chute 20. The motor 1 7 is drivingly 
connected with the rotor 46 in a manner known in the art. Figure 2 further illustrates a forced 
10 dry air input conduit 45 that is in fluid communication with the product discharge chute 20, 
the volume 39 within the product discharge housing, and the tubular volume 44 within the 
dryer canister 34. U.S. Patent No. 5,987,769 to Hauch, et al., incorporated herein by 
reference, provides further detail regarding the upper end of the dryer section 14 and the 
motor section 16. 

15 With the foregoing description of the present invention, its operation can now be fully 

explained. 

Addition of moisture-laden product to the dryer 10 begins with the feeding of slurry 
through the inlet pipe 18 into the reservoir section 12 and upwardly into the dryer section 14. 
The slurry, as noted, will comprise a desired end product and a fluid, most often water. The 

20 slurry will engage the rotor blades 50, which will "throw" or force the slurry outwardly and 
upwardly against the perforated screen 37. As the product strikes the screen 37, the water 
will be forced therefrom and forced through the apertures in the perforated screen 37 into the 
volume 44 by the centrifugal action of the water that is created by the rotating rotor 46. Once 
the water has entered the volume 44 through the perforations in the screen 37 it will fall 

25 downwardly within the volume 44 through the water discharge holes in the perforated bottom 
pan 36 and thus into the reservoir tank 24 of the reservoir section 12. The moist air discharge 
baffle 33 directs the water spray away from the moist air discharge port 3 1 . The dry air beint 
forced into the dryer 10 aids in directing released water downwardly through the perforated 
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5 bottom pan 36 of the dryer section and into the reservoir section 12 instead of spraying back 
through the perforated screen 37 where it may re-moisten the product. 

The water 26 in the tank 24 will flow from the tank via the discharge 22 and can be 
recirculated or treated as necessary before discharge into the appropriate water treatment or 
sanitary sewer system. The air trap baffle 28 mounted near the water outlet pipe 22, ensures 
10 that the airflow is downwardly through the dryer by not allowing airflow to come from the 
water outlet pipe 22. 

The product, which may as previously noted, comprise raw plastic beads or spherules 
will be forced upward through the rotating action of the blades 50 attached to the rotor pipe 
48. The product will alternately be forced against the screen 37 and bounce off of it back 

15 towards the rotor pipe 48. In this manner, then, the beads, or other product appropriate for 
drying with an invention such as that described herein, are "bounced" upwards inside the 
screen 37 until the product reaches the volume 39 created in the product discharge housing 
38. As the product passes upward into the volume 39 through the opening the product is by 
known mechanisms forced out of the dryer section 14 through the product discharge chute 20 

20 into the appropriate receiving facility. 

Concurrent with the commencement of processing of the slurry 15, forced dry air 47 
is added to the dryer through the dry air input conduit 45. Generally, the moisture content of 
the dry air for this purpose is in the range of 0. 1% moisture content or less. This dry air may 
be at ambient temperature or pre-heated depending on the particular product undergoing 

25 drying. Introduction of the dry air 47 then results in dry airflow through the product 

discharge conduit 20, into the volume in the product discharge housing 39, downwardly 
through the tubular volume 44 created between the screen 37 and the inner surface of the 
dryer section canister 40, through the water discharge holes in the perforated bottom pan 36 
and then discharged though the moist air discharge port 3 1 . The initially dry air works to 
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5 remove moisture from the moist product as the air flows past the product traveling in a 

direction that is essentially opposite that of the product. The air is forced through the product 
discharge chute 20, downwardly through the dryer section 14, into the reservoir section and 
ultimately removed. Thus, the air is moist when it is ultimately discharged from the reservoir 
section. Alternatively, air may be drawn into the dryer 10 through air vents, not shown in the 

10 Figures, or other similar structure as opposed to a conduit disposed on the product discharge 
chute 20. This forced air flow can be assisted by engaging the fan 32 which acts to increase 
the air flow through the dryer 10 and outwardly through the moist air discharge pipe 35. 

The air flow is in the opposite direction of product travel through the dryer 10 and the 
air is exhausted at the bottom or below the end of the rotor 46, thus providing the product 

15 with longer exposure to the dry airflow the known centrifugal dryers. As noted, known 

centrifugal dryers have a great deal of water spray in the water removal space which results in 
the reintroduction of water to the product and sustains a relatively high level of humidity in 
the rotor chamber — in many cases the air is completely saturated with water, making it 
extremely difficult to effectively remove water from the product. The dry airflow introduced 

20 in the present invention captures the water droplets in the volume 44 and forces them 
downward toward the water reservoir tank 24. This reduces, if not eliminates, the 
reintroduction of water to the product as a result of water spray in the dryer section 14. In 
addition, the dry air is continually being pumped into and through the dryer, ensuring a lower 
humidity level than with known dryers. The result is a more efficient reduction in the 

25 moisture content of the product and an improvement in the capacity of the dryer. 

The above specification describes certain preferred embodiments of this invention. 
This specification is in no way intended to limit the scope of the claims. Other modifications, 
alterations, or substitutions may now suggest themselves to those skilled in the art, all of 
which are within the spirit and scope of the present invention. It is therefore intended that the 
30 present invention be limited only by the scope of the attached claims below: 
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